For the 1978 examination, candidates answered written truefalse questions and oral questions posed by an examiner. In 1980, candidates completed a two-part examination given on separate dates. The first part consisted of 3 sections of multiple-choice questions. Candidates who successfully passed the first part took the second part, in which they completed essays based on interpretation of polysomnograms and multiple sleep latency tests. By 1991, the second part had evolved into an examination that required short written answers instead of essays, and a computer-based presentation of polysomnogram samples in lieu of paper recordings was introduced in 2002. Eventually, in 2005, a single-day computer-administered examination consisting only of multiple-choice questions was utilized. This format was very similar to that used for the 2007 Certification Examination in Sleep Medicine.
1
The American Academy of Sleep Medicine and the ABSM prepared the way for certification by ABMS member boards, applying for recognition of sleep medicine training by the Accreditation Council for Graduate Medical Education (ACGME) and taking a major role in seeking ABMS approval of the certification process. 
Development of the exAminAtion
When the Sleep Medicine Test and Policy Committee (see acknowledgments) convened for the first time in 2005, one of its major tasks was to establish the content outline, or blueprint, for the examination using the ABSM content outline as a starting point (Table 1 presents the primary medical content areas of the examination). Next, the committee developed topic assignments in each content area and received in-depth education from ABIM experts in the preparation of well-structured test questions. Individual committee members wrote questions in multiple content areas; this cross-disciplinary approach was intended to ensure appropriate balance among the disciplines represented by the cosponsoring boards. Question content focused on clinical abilities needed by physicians practicing sleep medicine, regardless of their primary specialty. Questions were rigorously reviewed and critiqued in multiple meetings of the entire committee. Once questions were discussed, revised, and rewritten, the committee made its final selection of questions for the examination. The ABIM website contains further information about the test blueprint (http://www.abim.org/pdf/blueprint/sleep_cert.pdf) as well as the test development process (http://www.abim.org/about/examInfo/developed.aspx).
The Certification Examination in Sleep Medicine contained 240 single-best-answer multiple-choice questions and was computer administered at more than 200 test centers across the United States and other countries. After the examination was administered, the statistical performance of all questions was reviewed to ensure accuracy of both the content and the answer for each question. Comments about specific questions provided by candidates in a survey administered at the end of the examination were also considered. This process is called key validation. For questions judged to be unfair (e.g., affected by recent changes in sleep medicine) or flawed in any way, the committee had the option of scoring multiple answers correct during the final scoring process. Scoring results were changed for approximately 4% of the questions during the key validation process, rather than the more typical range of 15% to 20% for new examinations.
All candidates were held to the same absolute content-based standard for passing the examination, rather than a relative standard that is dependent on their performance in comparison with other candidates. It was thus theoretically possible that all candidates, or conversely no candidates, could pass the examination. An absolute minimum passing score was established by the committee using the modified Angoff method, which is a multistep judgment-based process.
2 All 15 committee members representing the 5 boards cosponsoring the examination participated in the standard-setting process. The committee first discussed the knowledge and skills that minimally qualified, or "borderline," examinees should possess. Next, all questions were reviewed one at a time and each committee member provided an estimate of the percentage of borderline candidates who would correctly answer the question. Estimates for each question were displayed for the group to review, and members whose estimates differed significantly from the group's average were asked to offer a rationale to support their estimate. Discussion followed, with all members given the opportunity to change their estimates. Final judgments were then recorded, and the average percentage for each question was calculated. These average percentages were translated to proportions, and the sum of these proportions comprised the minimum number of questions that candidates had to answer correctly to pass the examination.
To help evaluate the results of the modified Angoff process, a separate independent standard-setting procedure was conducted using the Hofstee method, which combines features of both relative and absolute standard setting.
3 That is, judges are required to define minimum and maximum acceptable passing scores and fail rates, which are then analyzed with examination performance data. Specifically, committee members' minimum/ maximum acceptable passing scores and fail rates were averaged, and these four mean values were plotted on the cumulative frequency distribution of examination scores. A viable standard was identified as the score where the distribution intersects with the midpoint of the averaged minimum/maximum passing score and fail rate.
Once the standard-setting process was complete, the committee reviewed and approved the final results. The minimum passing score for the examination was 170 correctly answered questions (70.8%). The minimum passing score determined from the Hofstee process was identical to that derived from the Angoff method. Raw scores were standardized for reporting purposes, using a scale with a mean of 500 and a standard deviation of 100. The minimum passing score on the standardized score scale was 442.
exAminAtion performAnce AnD reSultS
A total of 1,882 candidates took the examination. There were 1,228 (65%) ABIM candidates, 460 (25%) ABPN candidates, 83 (4%) ABP candidates, 78 (4%) ABOto candidates, and 33 (2%) ABFM candidates. The overall percentage of candidates passing the examination was 73%.
Three admission pathways to the examination were available to prospective candidates. Pathway A was self-attestation, subject to possible audit, of the equivalent of 12 months of full-time, post-training practice experience providing clinical care to patients with sleep disorders, accumulated over a maximum of 5 years prior to examination application. Candi- dates were also required to show that they had (1) evaluated a minimum of 400 individual patients with sleep disorders, (2) interpreted and reviewed raw data of at least 200 polysomnograms, and (3) interpreted and reviewed raw data of at least 25 multiple sleep latency tests. Pathway B required that candidates hold a valid ABSM sleep medicine certificate. Pathway C required successful completion of a 1-year fellowship in sleep medicine. Table 2 presents the number of candidates, pass rate, and mean score for each admission pathway. Most candidates were admitted through the practice experience pathway (N = 1,034 or 55%). The pass rate for the candidates previously certified by the ABSM was the highest (93%), while the pass rate for candidates admitted through the self-attested practice experience pathway was the lowest (59%). Since one would expect that candidates already certified through a rigorous examination process should perform better than those who, for various reasons, were not certified, this finding provides independent evidence for the validity of the examination scores. Although there was some concern over whether the examination content would favor one core discipline over another, this was not the case. In general, there were no differences in the performance of candidates represented by the sponsoring boards among disciplines where there were sufficient numbers to make meaningful comparisons.
An important consideration when assessing the psychometric characteristics of an examination is the reliability of scores and the reproducibility of pass/fail decisions. Score reliability was assessed using the coefficient α. Coefficient α provides an estimate of the amount of variability in candidates' scores that is due to true differences in ability rather than random influences such as guessing. The reproducibility of the pass/fail decision, which is related to score reliability, is an estimate of the proportion of candidates who would receive the same pass/fail decision if repeatedly tested with equivalent examinations. The coefficient α for the examination was 0.91. This value indicates that the variability in scores is largely due to differences in the true abilities of the candidates. The pass/fail reproducibility for the examination was 0.89, which indicates that approximately 89% of the candidates would receive the same pass/fail decision if retested with an equivalent examination. The reliability and reproducibility values meet testing industry standards. 4 Finally, data were analyzed from a computer-based survey administered to examinees at the testing centers immediately after they completed their examinations. The survey asked about their satisfaction with various aspects of their testing experience, including satisfaction with registration procedures, test center security, presentation of the examination content, and the testing environment. Overall, 88% of candidates completed the survey. There was nearly universal agreement that the testing environment was comfortable (92%) and that the testing system was easy to use (99%). Most agreed that the question text was easy to read (81%) and that the illustrations and figures were clear (75%). The vast majority of the candidates were satisfied with their overall testing experience (91%). These data indicate that the delivery of the examination via computer was of high quality.
SummAry
The data presented here indicate that the first ABMS Certification Examination in Sleep Medicine performed very well. Examination scores were reliable and the resulting pass-fail decisions were reproducible. Furthermore, the overall pass rate was judged to be reasonable, and the performance of each of the three admission pathways was as expected.
The Sleep Medicine Test and Policy committee will continue to expand and improve the pool of questions for the next test, which will be given in October 2009. Through the collegial effort of the committee, the examination will continue to serve as a high-quality assessment instrument to identify physicians who possess the medical knowledge required to be certified in sleep medicine. 
